Fluoride produces endothelium-dependent relaxation and endothelium-independent contraction in coronary artery.
NaF produced endothelium-dependent relaxation and endothelium-independent contraction in porcine, bovine, canine and human coronary artery rings precontracted with either KCl or prostaglandin F2 alpha. For practical reasons the porcine coronary artery was selected to investigate the mechanisms responsible for these responses. Methylene blue, indomethacin, N-ethylmaleimide, pertussis toxin and cholera toxin all significantly attenuated the endothelium-dependent relaxation caused by fluoride. Pretreatment with deferoxamine had no effect on relaxation and superoxide dismutase/catalase potentiated the relaxation produced by fluoride. Fluoride also contracted vessels with or without the endothelium to equal tension levels and had no apparent relaxing effect on basal tone. The contraction produced by fluoride was significantly attenuated by pertussis toxin and cholera toxin; however, none of the other agents examined significantly altered contraction. Bradykinin also caused endothelium-dependent relaxation and this response was significantly attenuated by methylene blue but not indomethacin. Therefore, fluoride appears to relax the arteries by releasing an endothelium-derived relaxing factor similar to that released by bradykinin (methylene blue sensitive) and one or more prostanoid type endothelium-derived relaxing factor(s) (indomethacin sensitive). Furthermore, fluoride relaxation and contraction may be guanine nucleotide-binding regulatory protein-mediated based on sensitivity to the guanine nucleotide-binding regulatory protein modulators.